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1 . A method for connecting a first and a second thermoplasticity tubes 
each other in a traversing direction of an axis of each of the tubes , comprising 
the steps of: cutting the tubes with a cutting means having a heated cutting 
surface and forming a continuous melting seal between the heated cutting 
surface and a cross section of each of the tubes; thereby retaining the 
seal between an interior portion and an exterior portion of the tubes; and 
connecting each melting end of the tubes each other while holding the tubes 
for forming a connection between the tubes. 

7. A sterile connection forming apparatus, comprising: a cutting 
means; a means suitable for heating the cutting means; a pair of setup blocks 
suitable for accepting and holding two tubes to be connected; a means for 
giving movement between the blocks and the cutting means such that the cutting 
means is located between the blocks and a traversing portion suitable for 
the blocks to accept the tubes; a means suitable for arranging the blocks 
such that two different ends of the tubes align each other and for realigning 
the blocks such that the ends position to face each other; and a means for 
separating the blocks and the cutting means while pushing the blocks each 
other. 

Description of the Reference Numerals 

In the Figs, 9, 10: blood bag; 11: thermoplasticity tube; 12: tube; 
13, 14: slot; 15, 16: slot; 17, 18: block; 19: heated cutting means; 21, 
22, 23, 24: interface of melted tube; 25, 26, 27: guide 
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* * <om * * - y <»mm t \z^mmm •> 
<t a *rsn£®fli*> t, »ja $ ft /cm- <o * i - y i 

2Stt»Ji*<igK $ ft S «fc ? ttiSig-eRKWK™ 
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_ £ £ # X n -5 <0 ir ® L tf: EtfrSB t*ftWt.t-fZ>mW.o 
(traversing) i^iSi^ittM/a 12 COf-*-y#3 * ? PZ&tzirZ LT 

<& -5 a y ? £H g^IJ^- 5 <7D ICjg L 5 13 - h * A- 3 * ? * 

|g/ D y?i mvm^®. t ****** #"> * * - y (7)ES £ HI U ittST? * * #ittt#*> 

V 9 litt*=Ott«"ettlftljOI»r#a*>&»BI*n (traversing) £ <T>m\Z £> Z J- o tt&g^Og^' 
Aft-^- «MmK«J«»C TfflZfc ft $ £ ? tfcBKtt:/ o y ? * * 

f&Bft 9 ^fE«co^B. 1 6 g^Sti*^*— off) * -3.-7 a^CHtl 

11 ^jL-yco-fe^/vh - h £ 30 x$b S#rFlf 3cff>i&Hlil 1 5 ^IEffcff>&g^!l£ 

-fSCDKSlL/c— *tCD&tt#7*ny ? £ % ^#35 1 8 £^2s 
mzmttzmft^ (traversing) iff^Kfc* cfc 1 9 tt^a&^-^tfS'-^* ftfc3*^:&0)JB 
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2 1 ttK^-/<y^ r *^*--^«BSWtB'C* US. CAPD»c:fci>Ttex &^{i^3tt*:3g#T 

2 0 g£tta&&&tt&B. CAPDJB*«»« Lt*r-T^16LTI 

4 9K»«MR«§fc«fcflW«fci&«S«.. 80EU I. Dig*". 3*WKK»*rL^ 

2 6 »3*^^«n£l^a- ^^IllliKSill^-a — '} V T'TkZf&MM (disinfectant) 

5gH^<DB»l<c»^ LTl^clBJXtt*ftJ:t>*<ttfll*l-*»a>* 

(sterile connection) (ilK74v/) (scar tissue) It&mZfllffl-f Z> . 

m^'ffiv — 0<OgS*>6flfeOSil^<7)«»- *:£/Ui\ #BB*9 (bacteriostat) X 
i^^'M it5 1 5 . aUiteWSSKft (medication) W^Oft&eO&lI 

*«it.5:i**tf. :nii^l:fit-i^I fntztMzft&lrZ. W&r-li. temtHizir^T 

* c ffi (platelets) <D$P £ lfil?£#g|j&# (blood 

£gg K -y 4- y StfJlij^gtfi^frfT^ separted components) £:&}#-r -5 fca6 J-dZ^c 1 

Btlgi§#T (continuous ambulatory perito-neal *i3^o. M3&k ttffiftU $3Ji£ 
dialysis ; CAPD) G> S „ wCDigigfi. 40 ft!i<^J6<7^>E3!k ftfe^^^Rl^ti^fT^J 

3E«lc(i J:oTBfe*StlSgg^jft«fe (rejuvenants) iaS^JXfiflfe^^fe^gfc^Xti 

(waste products) ^il^^l^'^T'in^ ^itoWlli^ FJfMS tlZ Z £fr$>*>-?^<T 
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Sn^UTy-b'f (time assay) <hLTWi5& 

ft \z Offi * n -5 - £ £&>g £ -r S <h << w t x- to 
S. i.coSS[ir v #KL.fcifiLJftJ*#<&£W.fiB2J. 
(viability) U|ffjKXaM*f*&*!l*;&ax. <55P§^ 
K «fc o T Bitf t" - t <* t? § S n if & s 

^{bjn^df uttflstr-A- (pvc) j&>t>o< 
&® k *y * v ^TOtt x mm&t&m Ltzvft 

fta>/< -y O^HiStefcifcR iLfcO-TS-ttt 

*BM$flFJS3968i9&^t.u 
- yog L*>&n* tL-cm^sm^. 



ft'A PS 61-30582 

Offi-To -fe*f;U — gL*^0!^T#nc 

7A^t5fi-7'^Iif5. .bBtMWR 

*S#t i F^3897296-t{iM^m^'^*?-a-N * 

is <»&ft&&£LT*<nT : <nm{t$tix^ti^mWa 
irgM-tf L #> S - t «~ «fc oT- o<07" 7 x ^ *y ^ 
{± -3- — 7' ^^Mir 5>z.L TkltteSan K 

7f a\ (An Aseptic Fluid Transfer System 
for Blood and Blood Components,") t* — * -x 
- . -7.fi/pftfi, fifts ^18^^5#x 546- 552 

25 I, 9^-10^-^-, 1978 (B.A.Myhre et al, 
Transfusion, Vol.18, No. 5 , pp.546 — 552, 
Sept. -Oct. 1978) l±~ OCO^®Si^^ig-> * x 
a (AFTS) i^-y H*ffl2JrJSli/--«/-rSfc«6 
c^^D-fe^^lB^LTt^o AFTSai7Mi* 

jO^hy (Kapton®) (+9>nffi<3lc?g(,>S 

"H" ^EJS**^"S^'fW»«-^'ffHI»rBE« 
iF^/cAFTSi-'y h TlOOOpsi (^Tj-fe^^^ 
35 - h /w^f9 6.9x lGP^'-fv) ^£E±)T»-^i6t.n 
So ^-f cDfiS{i45#£OS3F B Hr^/coT200 0 C 
(392°F) »^±#-a-LJ6^nSo ^-fttflifiE** 

40 "B$Mtt*s — ioTSt-Mc t — h ->-^5n 
S« ^W^n^AFTSj.-'y VZfe&IStltztfSL 
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9 10 

*§&*jiii.'>x7' ±mm&&m$i,te&z>, ^-7 1 i so* 1 2 ^m^^^^^,^ 

to»c3lttlTOMfciiOIWa'*i*. '<^f 'J7*l< ^3l2l£#J8-rSd:x 7*oy*l 7 (4x 
S-T^ni-^ic|?ftc^iiS-a-^->-^{ix 7*1 ISOM 2^ofc7o-n i 3 So* 1 6*>* 

i)i*z--7'y.itm<er&(r>i5itifr<nftMizmMi-z 10 9\ i^n^x^m-z^^tix^*. m&LtzR 

^T->-^ i &*J*LT^5IHIir^*iBS5{iS6J5 #8:1 9 wOTK^TC^^tt^ftT^s. 
1-S«fco»r-^ISSn N Jq^L/c^#©f4?f 9x *4|SI*#Jft-#-*£s &3*1JLfc*l£o;* o -y h 

^LTJsasiiisi:!-:*? sns. s*aa&OT&ifl*-s i 35.0*1 6 so* ^-7*1 imi 2 

<t> «-Bs*«K'iKy*^^ji^±-e*<5. s&e is zfav? 1 750* i zmnzmBasm&gL 1 9 

3£ < * L T^K»56Jn«>S*fil!ttra U * tt*H2K»» L x * L r^gi^nl 2 1 So* 2 4 t4 
A-y£<B*(D«»Ky*v^ir:fci*TttS*i» liSLx ^ftlcJ;*)*-.*- 7*1 1 RO* 1 2 

50 :^!!fJtiilWl^ji!llL, JtriKL-eL L£~>o 7* 1 1 £.0* 1 2^t57'D7 

T<effit-Swtirt-^Tfc*jisiwt*M-rsw 9 1 7sim 8 g^y a v 9 tgjm^&t&n 

SwPftJRffl (fittings) £fl-*:tt^3BjStt*JB05 20 SKiMW-SHW* (fg5l2l#J8) »=«fcoTl> 

ft 1 mz&m-? <£> £ x «WI28t£y + Z-to 

i-y 1 lW'>-;^n«7li, 7*o-y?i I50^,t5iv7*o7?l 7 SO* 1 8 14 

7 SIM 8 tr^minX * n/cx 1 3 SO* — JiJKgJiJL /c ^o'n 1 3 5,0* 1 6itfc 

1 4HjfA$tt£o ^^-7*1 2^->-^Stlfc $ttx y oy *tt»&#tt$tttf:S'-a>tfcfiK& 

JgSBBtt* 7'o-yy 1 7SO*1 8 K^JPIStt Ox jfigLfcf a-^li»*3n*C^5. 7* a *y 

fcx XD7H5 5a' 1 " 6 ir^A 3n5. ?{«'0'2 5, 2 6 SO* 2 7 fcj»l&*rtgfcEtft 

H 1 3-1 4 50*1 5-1 6 {*OT<- 'tt^a-T* £nT^£<0#*x:*nT^So 7*a«y^l 8 14 

^StfAttSJ-^KSJUSftTi**. £1112175 S5S3 1 0)[ItfS31I& S-it^-rs <fc ■pJr.+ow h 3 3 
M^4 EIirijt,>Tx ^•■=■-7* 1 150*1 2 J4lfili£ 30 Jt e fcoT^SK^i^$n£-<Stf>S*',£ I 3 0, 3 1 

/<7^9Mi oizmfizznz. tLT^jnt^s. -en«r«to-Cx U&hz 1 

-y<7)-?-fc><n— -otmtf('<V9'lzmffi-?Z Zt& I4x *nirj;*J«j £ #iFn^7*a*y^5c;-fA-y 

Ml 2 lU^^.-r £ £ x ZL otf> 7* a y ? 1 7 SO* W, 5 [2l«43lx tifF*'^ v K ^ 2 9 RcHfefft? 7* a 

1 8 {4^t.o< t>n/c7'u-KT*S^Sfr# 'y^1 750*1 Bm^^nsxhy/-?' 

51 9Jr^LTy^f?JT^^n/cyjipI^?t«9x °7^2 8^t. 3. 05g|«O^fp(4iiEJr i$X^ 
ir «k OttiJDIR^a^^-a— y 1 1 50* 1 2 *«J»f ^ m 1 fa75"g» 3 EB«#J«L xm 5 1217!7^^ 8 Bl«r 

mm) zLxfmm^fsti 9\zmmtx «fflt«iti:j:oT*t>A<Et5ti*. «f*p 

^F-a-r-5E<lo)^IiL/c^^--7*#"S2 1 , 2 ^(4^ 1 m^^tifztia < x o -y K 1 3 - 1 4 5. 
2, 2 3RO'2 4A^^. :nt>WgilL^® 0*15-16^^^-7*^^X^-^.^7121^ 

2 150*2 4(4^^-7*1 150*1 20)|f.®i^ 5x?nS^]Sfi#l9: 1 950*7*o-y^ t-^ 3 7 
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11 12 

\u vm^b. 1 9 aWMiv? ° y 9 1 7 rcx i ^ o xz*&fr\z.w&-t % (ft 5 * * * k 

8 OH«i-E«lK ttot^ ^ o 7 2 5±<0Xh 8 (ft 7 El) o y f^xf. 

9 1 7 5.CX1 8 K y^oy * 2 8 £0>FSfc K ^oSi6^75#<5. JifF^tiSI^' g £ 

yo-y?t-* 3 7ROfjiO»r^ai 9*rft8IHK 5 

jRSftS'^sJy^a 9»±»a5»4 OlcSSft ft 9 H«r#^S J-*- 7 1 1 Rtf 1 2 l± 

nE«3tt*-£KJ:?K Htfi^oy^ BMKlfclW 2 1 'K.tf 2 4 'fcfc^TSteS 

x h •/ ^ 2 JR^ff ^ 5 K ^^-5 ^ nt\ /<* 3 2 irctO^^n-Sffi^U'^D^ 

■OE«S-ti;*c:<fclzJ:?K ?5«*>ftS. ^tf*y 5:4^**. £JHft#a«±. y#£JBfT# 

-9 2 7 (ft7BI) ^St^tf**. ft6AEIK.tf J5 £ c flifftlt'^ K, «?xys> x + 

BEUc3*Sn-57*°y 9 1 78.UM 8 Ji— #5fe^ 0^«:*5:i*iT^, 

fiK&£££«iN ftft^oy^oy; 18 $ ^ (0.12~0.89ra>) T'3b ZfrJLlt* *--y*) iJ t 

.x 3 6 £?¥EE7 -y h (preseure fit) f5:t 20 OffiStttyC&^ff S-c#T'*5 0 #JHifi#8: 
KJ;oTlB«H«fc«#5ttS (ft 6 H). fif* fi> ^"/i/^ fiU if *J * 

%ttzfay? 1 7E.tf 1 8**9 4 H 2 3, 26 K&fttf £ttfci£— 7* ^ - ¥ .IZtStt SEPBIJSSSS 

9\ 1 ttftirxh v-f-zfay f 2 8f:^#*/c ^3 v * ? h wfiP^^^^inift^S:*^^©:* 
X, 7 'o7?1 8 * h V 7- 7' a V 9 2 8 \Z L »4mfl^iB««** * Kffitt * Z. <fc K 

i^Wfai 9»r»LT->-^»n^*«ft W^T^tSi 5\zm&$tLZ (indexed) 

Tijicgjij-rs. mftmitizt±"Z>K"'s¥»2 9* *-hT*tK «t»?«f^L < 1*1*2? *^a8$ ^r- 
«y * 1 8£x ^-LTfx 3 6 irj; f9 7'a-y ^ 1 8 35 i^(fet5J: «r x y * s 9' ts tiiz 1 i * 

±^iq^. t> nzmuzm zT<n>7*y9 jemmm (0.025m) m 5 <r> * x y u *^<7) # y & 

i:iotyD7;i 7^ ^i6$#-5o g£-&3ft : 1117 ^ 'J ^S*JW» 1 (a025nn) 

s # y a y 9 * - y'mtm^m^Wc n 1, » < i 400°c * t'S^t" * 5 7?#^ # 

^^fiSnScfcO^tJ-rSo ^07^ 1 80)3- 'J 7 5 K^fli^l (a025m) ]fx (3)Ti? V 

^_j5i 7 - D -y^2 8<^ii5 ; &*^i^> g-&3FnS 40 ^g3t#JcO 1 i (0.025m) JBRtf<4)1.4 5 ^ 

^ ^ ^ i _ y ^7b^^g^©^^*?t 0 ti-rn s (o.036ma) i? <r>moy 7 u-ni^w 

ICotiT**l&«)^*-7*4|iLhTf«*»n£Ba* f (e ^«H«=2 5^ (0.051m) ?liv? + ^yh?-tt 
3=n-5=totr x 7'o-y ? 1 8^95^3 1 Ji^-'^ 3 <5„ 
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13 14 

-7*K&0iiT:*£i&5OO o F (260*C) 75S750°F 5 7* a y ? &&mm&&Mfri>M s % L 

(399°C) WfigKjn&iFtiSo ^#1^*0* L tit' I «^!%*P^t 5 t - h i/ 
< lHl)*x--7'<nftffl : gM±<7>s<t : r 'J TX'tt'< V* (heat sinks) <h L TftMB^So tt 

oajgSBJI±5^Tfc-h -> -A/$ ft TEfiU -165SA/ (4.2mm) tf)-? 1 J--7*K** LT X 7* o y ? 

g^cinT^S^^'y^'li^ffi^tlT^ A- (0.13am) TbMSOiJK (1.3mm) T"*5<§T- 

7o fc*J500T (26CTC) VCFT'tt'* ? *r 'J T~Btf}'< tbK>^ 7 ° v * £&&$8i^f5t£<nNl<7>&t. L ^PbI 
^ ^ V Tfla^ti^TO**^ W|^ir«fcortiffl)£ 25 KitiSKJlO 5^ (0.25mm) 7l7M20$^ (0.51mm) T 

ictssntt^. *tJ7oo°F (39ro «to_h-eid\ «r **no$^ (0.25™), &\zi&5 i» (0.13 

aSffc $ fttz * 'J Mbf - ^'i^nffvf mmX i 9 /> S < 7* o y ? £ £fc#)B?r#©^ t 

(316°C) te%m<n^Mt*-J\yM&&'<'y7*3. S. *tJ20$^ (0.51mm) J:«9±x *tJ50 $ A- 
-t'v^icra-TSiSfflirWLTgftL^fiST* (1.3mm) j;9±-eii»lz5&3ttfc*-*-:/*BW: 

JP«ft*n^«JKl#a«r5t.Sn5^P B s ! (*^2^) ■ 8H4T*t>»5. 165$^ (4.2mm) &<0itZ>fr\Z 
+i:M^ft5SlSt'*5, lOH-fbSft^rf'J 25 7^^^^^-7'ir^LTtiJi^ir J; 0**^11(181 

i-y^o < 53ftitffiH£Wffia>iaj6«fc O*tJ300°F ft** A-T'tix *J6SS»^feKi5i>-C 

(149°C) ±T&£. l»C3&3ns»#fcttte#£fcLtt«6*MJ:9 

»»L*LTi^L' , i:^a-&fl5^«»fi*HaBfXtt 30 ;&> £ ^fifc 5= ft *. i^^ns^^f^ 
^i-7'co^jg;g/ < £Sl£^-S3^*^i<n£a«t -7*(iS?£ L < teraCii:g-££><5a>\ £>±<o*j. 

{i^<oiS»X(i*£-#^#fb**M*£ SURD. ftttofciE££*-r5w & 

km* ft a** ^^^165 5^ (4.2 <&$tiZ'<£**--y'im£#nfr£>5iitfBm&. 

mm) fl-g, 105/u (0.25mm) ^fOBJMfb* 'J *g 35 ©li*^0 < 5 C 5. *S8jfflST'{£/B 3 

-fbf-^ifli^<7^^^-y»^LT, zorof ft* "ffi^ttWJi" <h(i> filfFSSlci>^T-o 
ej^aOT5l#tfe*i$Sfi^bRDf 'J if u y u# U x f 1/ y^l^ftRc;* -J 7* o 
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15 16 

i - y ii ft £ Ai-^Rtx^-s- * n 5 £ &tS3£ - zfom^ 1 1> •> - -f $ *ucig<. ^^jssp^-t 

***LTtt^tfttfc». — HKWItWttA^t^ ifli^s**y^v'XxAS.cXCAPD->^5 t 
/ A H>*i-y<D;g3t£#j0.5- 1 (13- 25 5 IC&oTffSL^JIBtrett^ Kt-/<7/Rt>'S 

mm) S«C5Sltttt^. tii'<y 9' ltW\zMm&£&iV>tz^ ^%9 9<nfi 

*-^Rtf/:Rtt^**-7tt0HB*'<-Xtt <il^i-/^t5. ^-7*f±gU 

n/cit^^SaaSfl ( a sealed distal cDf£f=BK cfcoT f-*- ^HteffiSK ->-;u-r£ 3. 

end) ^ffSAP*-^tt5 3i^tl5 i5 t \Z ckoTCD*Sgi£S :n*T1i, -t^A 

$f*L<(is M^fi^-^Stt^jg^COijg P (entry) C0Pt— 053?|»&«J#a <t L T w <T3 J; ~> 

(bacteriostat) ^liBfiMKlSCTggcSn*^ -7*^CD*£#coM2 L < ttW^aWl*S>Jtt" 
ftB^S^S (medicaticon) C0/<y ?'CD£n#£l; 20 lr ? 7 V7"C7)$n##g:£iIx.-C<^ o 0 
<9te«*13'<y* r Ml'tis wOJBB* OHttWBroHJA 4 4Rtf 4 51 

*4^-5fW!t**A*. fijSfc<E^t^<y^W*RK 8*tt5tYf>f^M 7 Kg^SttT i> £AP 
Wlcfttt*»&^-rwi*iT#, J6*o>^i-^tt 6 3*&§8a>ilii?£ 

Mm&)i*->-*$tiKi%U9-2--7'izmWii-zz 25 '<yr.>6:&t. HI 1 BUiffifclf*''*— 5 2 
<t**T'*5*>&-e*5. *nK«fcD&Bft«ft* ^H^^3tiS^^-7'5 1 **t5*»8!«)aW 

7/T*5:i^t§, ftfe{i^ii^"y^*Tfe-53 4-5, *IB^BS«'^^T^3? "JIMS'* 
t&?£Zo b' i--'<v9lt!b&mm9-*--7 1 £: tt K (— &) '<7^litr7 h/< 

21*- h ^t5:i*iT-# £. ffcaS'O^tt^ 35 -r 7 -f h v 9' fi'J&ifl-fftU T K xy^lcfc 
(Ifett^^--^) £%-r-5. zioov< M^icgi^-r^Ci^T^So K^-^y^tid? 

h CD ftMnffiM (septum) M$ftff < 6 ~ <h#-c £ o 0 /ci^ 

'<y^'{± K Ji\ 7 ■< b'<'y9'itll!L'b&£M1fet) : $:i%1toi~ 

*W&'<v9'<nmWL9-^--7'\z&Wttz>zt\z& *0,aBStt# 'J ifu^^Mt«:a>'T- 
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77 

btix^zv&v) v +-'<vy 

V 9"BlXJ- 7'*tl± * 'J tfiffcC - to O 

a-y*t«i# 'Jtt{tK'-^*»6o< toft> ^LT 

/- tf>ogffiti^Erd5#©Tli& < ft] to ft T <. > S . 

i^fciKSS'&iKStf' 5 fc*>o * a S-^x. £ <?> 
icffflt'Slifct^S. •> * -r a fi^g^H 
4223675-tlcI2«?n/i-&ni(Wl^T*)So Lrf» 

& ftfc# 5£<o =i * ? * ^J^ojC&SJiBfe* * ft £ . 

#S&§jjnj:fttf* Mi^n^^-^-^ii 

S^aM&tt'K 3 to 3 ft £ ~ £ ."t ti^RgiS 

•y - 3 ft'fi o ih A 0 f- ^ - 7' fit*. * - 
h ? u-y toMBiWir-i x-?yy-p«3irg*»ft 

hj. _ /N - y - tt^ia^^SRCXT' a -fe * 

ffl-r s ~ t ck otrai 3 txfzm&\zmm&) 
irggisno. <esa«BsftfcS«tt5'-^*ft 

fca«.^WJB**-r* =» * 9 9<T>ti^*=L--f>S: 

- y ias a? ntzmftti. * - * 9 u # 

^<teft«B5ftfcS»i'»*ftS. WfStttotfx 

-^ft/cjt^^ss^rr* 3 * * 

^OT^^fa-ytifcir^jnS ( left 
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with) ©SfcfcLTfMttS-tf-tttftofta 
5:i*5T^ t ft6<o y * - ^ 

/N . >y 4- _ *j {± # y tgfc b - ,u?> £ 
LytSP**t»36»to«lJ**ft5lfil?R'<y^"^*S- 

ttfi-^nfi^i ^ t o H is ^ - ^ * 

Ls *LT»toftSS#fiP*J%*Pt-Sw<kJ:t)J* 
*§aaB*»cij^TffifflSft*Sn*Ut^i^ 

(transverse) tli&* ^ 
***ftlcBR5E*ftA£^. SlfFW^fe#{ilul5Lfc^ 
^IS^J 1 

^jn^gfli 1 v-y- (25«)x2-f 
(51wm)x 1/2-f V^- (13mm) ^ >hST£> o— 
7;K-nyo7? 1 7 1 8^tLt^ 
/Co 7*Q <y x *n&OHVf (25mm) 

^®^-^OTiEg«'i5^Tai56'f V (4.0 
mm) (7)— ^C7)^.a y h ^-%Ls tLT*<0^o7 

maioo-f (2.54mm) ffi^ggnss^-f-- 3 -- 
y*^ny Mcjfffi-T S*S»r3R« J: -^ntiSS »c 
fe^®»sS*t>toftT^-S 0 xovh licK^tott' 
-D-e0.25>fv^ (&35mm) g6ft7tKRi^g^TSe 

cfcO^tttftoftT^fcTa&'^^y^Kfctt 

to ft fc. ±SP^ 9 v> v ^ 
(51mm) X 0.7 •< V ^ (18mm) Wtffl7*l/- K 
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x0.5-fV-f (13rai)x0.0Hyf (0.25dbb) 
fflttfll* Oyi/-K £H*-Ci> x ^57* \y - K 
.+.^^'-«457 7 hg^tt -*£li;L/c2.4-< y 
f- (61nm)x 3 y (76nm) X 1 -i y (25mm) 

«t7 57^'o'^ JrKJIIgir&fl-tf- £ ft /cg*7* 

Hfc. *a.-7*JB % 165 Of (4.2mm) fl-g, 10$ 
^ (0.25mm) W-tS^W-^Mit^ ') J?-fb->Hfil 
i£/<y?*-?^-7*£-* o y H*3»iJ¥EEL^ 

m\ mic7F$titztn<&m$i!ttzo 7*u-k£& 

trit-^K: £-3X320° (620°F) KAngftL/c. ^ 
■)->^^CtLT7'P'M I 7 K.tf 1 8£if 

7* o y ? (i l/^/;^Ti 3 [21 $ ftfcflfcfilC 
t*fN- L a6/c. jffc* -f 7 7* v - K 1 f^coilfto 
WfyVWrtz or 7* a y ? ffl£> £ * ft /c <!: # 
i: y o 7 ; «/< ^ fli M:}f L * t> 5 ny:, 
y^£B8** S&win^fa-y^ 

K£-£;L£/ci6ir\ &i<nm?P<ntztb7' is - K£5t 
#*_/c e 3^J;oKLTg=-£-;j:ft*:-^-7'ti;iS 

Ti>/: e g^ti30psii£:tJf£g|K^*L/c 8 
H^flJ 2 

•> $ ft/c f 7 ^-fiix. /-flJi^N' y - £D 

a* £ , JVftEgglfe ffl y - k 4> Tifli^ y ric aq*. 

h y 17 ? C * -fe* -< y o Iff SS ff$ it Vo 
(pancreatiodigest)^ 7-f h y~?7* h y (7CSi&} 
co^ffcfe) 3 9. mt± h'Jns^ ') yg?~ 
fj ') fA2.5?Mr + ^ h D-X2.5?^*L 
TWc«, '<y?'£35° ct-fy + ^-U'eL 

tz. mzknmmittefritzc mm&mk&i-^- 

y'nftMizMm-fZz\t&vmi--? ; stztf>iz s ✓< 
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<»ft1§mm&T sis?' i yMt'Iotfi 

itrK mm-tr - ( t* - • ^- o t- - ) 

CBacillus Subtillus , variety niger ( B. 
5 globigii): <73igl,v<?-f VTWf-f&MM (mt^9 
1.8X 1(P)+IZ*&4 ^6 -f y ^0)$S$K *a.-7* 
(Dis — ju^ titzi&mtmm-t 5:ii:«hotA? 

f'J7T'«SLfc. 

i?a >f y h iSgtt*-B-Tfiy#L*LT4a^M-f y 

JH**Bfc*U ?P^L-eLTy ^^^^-35° T48 
— h L tz 7 4 9 — (O-t^Tli'* Vt-VTCD^ a 

m^^-yy^-^ y»'*A$nnc^-o/c* i 

^lEKL/c. 

*3.-y'<F>ij y h *7jJ8gpfiR^3&»&w 1 -f y 
t•-x^._b^c^L^ 35° tO + i^-Hfc 
P5 H£ft*jKtt*'£t;*-3-- y*tr An/c B 48B^f B ^ 

^ a.-y'OTffiia. ^4EHilx#^y'Dy ^> 

35 sfr^ss.^^g Liz**—? nfflusL msmit 

?o#}&Hl e ^ 6 ABIS.O'^ 6 BlHii3xfttf7* ° 
y oftttlll. m 7 Bltt** K±ir jt»?Tii»c«l 
Mbn^M^ o -y ^Rcxy a y ^ t - 

^icg^J ^ n/c^#y- y a -y ^ o^Eo m 9 

Blt±^i:n/c^J--7*^tai2!. ^1 OISKi-y 
^-^im^<y^o^?Eiii 0 m iHJi-y-^sn 
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HHr:fc^T9, 1 0 jto&L'<'yf r s 1 1 

Sftpj^tt-fi-7\ 1 2 13,1 



FIG. 2 




2? 
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4 * D7h ( 15, 16 *° 1 

7, 18 7*av9, 19 iWfSs 2 

1 , 2 2 , 2 3 , 2 4 mMLtzTx--7'Zf- 

0^ 2 5, 2 6 , 2 7 #4 F\ t&Zo 




